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1
SIMULTANEOUS RADIO DETECTION AND
BEARING SYSTEM

This invention was made with Government support under
contract No. GS23F0264M awarded by the National Security
Agency. The Government has certain rights in this invention.

FIELD

This invention relates generally to the field of radio signal
detection and bearing determination, and more specifically to
systems and methods for simultaneous radio detection and
bearing.

BACKGROUND

The radio spectrum is divided up into bands by frequency
and corresponding wavelength. For example, Extremely Low
Frequency (ELF) ranges from 3-30 Hz and Super Low Fre-
quency (SLF) ranges from 30-300 Hz. Ultra Low Frequency
(ULF) ranges from 300-3000 Hz, Very Low Frequency (VLF)
ranges from 3-30 kHz and Low Frequency (LF) ranges from
30-300 kHz. Medium Frequency (MF) ranges from 300-3000
kHz and is common for AM broadcasts. High Frequency (HF)
ranges from 3-30 MHz and is common for shortwave and
amateur radio broadcasts. Very High Frequency (VHF)
ranges from 30-300 MHz and Ultra High Frequency (UHF)
ranges from 300-3000 MHz and both are common for televi-
sion as well as general radio transmission. Super High Fre-
quency (SHF) ranges from 3-30 GHz and Extremely High
Frequency (EHF) ranges from 30-300 GHz, and both are
applicable to microwave devices.

The UHF and VHF frequency ranges in particular are
extremely common for hand held radio transmission and
reception. Operable over varying distance bearings depend-
ing on geography and power of the transmitter these devices
permit one or more parties to communicate verbally. In some
situations data transmission may also be performed.

As with normal face to face communication, the duration
of a transmission may be extremely short. Often these radios
may be used between family or business parties for a wide
range of communication needs. Further still, these radios may
be utilized in search and rescue operations where the trans-
mitting party has limited or reduced power and/or may be
week from injury and therefore unable to maintain contact for
long. More concerning, these radios are also frequently
employed in clandestine operations. The signal to give a
command or indicate the arrival of a party or other event may
be extremely brief, yet have profound consequences.

Indeed whether for defense, the location of a lost party, or
other purpose, it is often highly desirable to know both when
a radio communication occurs and from which direction, i.e.,
bearing, the signal came.

Several attempts have been made to address the need for a
system and method capable of signal detection and bearing
determination, especially for UHF and VHF signal transmis-
sions. In general these systems and methods have adopted one
of two forms.

In the first case, the system scans a single narrowband
receiver/demodulator through all possible signal locations in
the spectrum. When a signal is detected in the demodulator,
the tuner stops scanning and records the voice channel as well
as the signal intercept parameters. The detection receiver
sends the intercept frequency information to a second
receiver which determines the signal’s bearing.

A number of shortcomings are immediately apparent with
such a system. First, as there are two receivers, one for detec-
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tion and one for bearing, a short signal transmission caught by
the detection receiver may no longer be in transmission by the
time the detection receiver provides the intercept frequency to
the bearing receiver.

In addition, a single receiver scanning the spectrum may
well miss short duration transmissions that occur elsewhere in
the spectrum from where the scan is currently active. Further
still, when stopped to record one transmission that has been
found, additional transmissions that may be occurring will be
missed.

In the second case, the system digitizes samples of the
waveform for the entire frequency band of interest. A math-
ematical operation is then performed to measure all the fre-
quencies that may contain signals. As in the first case, the
detection of a signal triggers the activation of a second
receiver for bearing determination.

Again, a number of shortcomings exist. As in the first case
systems, bearing determination is a separate and subsequent
operation performed by a second receiver. For short transmis-
sions there is a high likelihood of the bearing determination
failing as the signal transmission may well have ended. In
addition, even for multiple signals, the bearing determination
occurs on a one by one basis.

Recordings of the detected signal(s) are accomplished by
digitally demodulating to a receiver. Power requirements for
digital filtering and demodulation are quite high, and cooling
of the system components is often also required in warm
environments.

Reliant on large components, including the antennas, these
systems (first or second case) generally require a good deal of
physical real-estate and power supply capability in order to
operate. Moreover, systems under the first case and the sec-
ond case are not easily portable, and typically are quite expen-
sive to install and maintain.

Hence, there is a need for a radio signal detection and
bearing system and method that overcomes one or more of the
issues and problems identified above.

SUMMARY

This invention provides a simultaneous radio detection and
bearing system and method.

Inparticular, and by way of example only, according to one
embodiment of the present invention, provided is a simulta-
neous radio detection and bearing system, an RF conditioning
subsystem having a plurality of arrays of Frequency Range
signal receiving channels, the RF conditioning subsystem
operable to combine the signals from the arrays as a first
internal data stream; a coherent multi-channel digitizer sub-
system coupled to the RF conditioning system, the coherent
multi-channel digitizer subsystem operable to generate a time
domain snapshot of the first internal data stream; an audio
recording subsystem coupled to the RF conditioning sub-
system; and a processor coupled to the coherent multi-chan-
nel digitizer subsystem and the audio recording subsystem,
the processor operable to transform the time domain snapshot
to a frequency spectrum and identify at least one signal above
a threshold at a determined frequency, determine the bearing
of the signal, and provide the determined frequency of a
selected identified signal to the audio recording subsystem,
the audio subsystem contemporaneously recording the
selected signal upon the determined frequency.

Moreover, according to yet another embodiment, of the
present invention, provided is a simultaneous radio detection
and bearing system, an RF conditioning subsystem having a
plurality of First Frequency Range and Second Frequency
Range signal receiving channels, the RF conditioning sub-
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system operable to combine First Frequency Range and Sec-
ond Frequency Range signals as a first internal data stream; a
coherent multi-channel digitizer subsystem coupled to the RF
conditioning system, the coherent multi-channel digitizer
subsystem operable to generate a time domain snapshot of the
first internal data stream; an audio recording subsystem
coupled to the RF conditioning subsystem; and a processor
coupled to the coherent multi-channel digitizer subsystem
and the audio recording subsystem, the processor operable to
transform the time domain snapshot to a frequency spectrum
and identify at least one signal above a threshold at a deter-
mined frequency, determine the bearing of the signal, and
provide the determined frequency of a selected identified
signal to the audio recording subsystem, the audio subsystem
contemporaneously recording the selected signal upon the
determined frequency.

Further, according to yet another embodiment of the
present invention, provided is a simultaneous radio detection
and bearing system, including: an RF receiver and block
down converter subsystem operable to receive First Fre-
quency Range and Second Frequency Range signals on at
least four channels and provide a combined intermediate
analog frequency signal; a coherent multi-channel digitizer
subsystem coupled to the receiver and block down converter
subsystem, the coherent multi-channel digitizer subsystem
operable to receive the combined intermediate analog fre-
quency and render a time domain snapshot for the frequency
domain; a processor coupled to the coherent multi-channel
digitizer subsystem, the processor operable to transform the
time domain snapshot to a frequency spectrum and identify at
least one signal at a determined frequency and contempora-
neously determine the bearing of the signal based on a com-
parison of signal phase established by the coherent multi-
channel digitizer; and an audio recording subsystem coupled
to the receiver and block down converter subsystem and the
processor, the audio subsystem operable to demodulate and
record an audio signal from the analog intermediate fre-
quency signal on the determined frequency provided by the
processor.

In yet another embodiment provided is a method of simul-
taneous radio detection and bearing, including: providing an
RF receiver and conditioning subsystem having at least four
First Frequency Range channels and Second Frequency
Range channels; sampling the First Frequency Range and
Second Frequency Range spectrum each in a predetermined
range; converting the samples into a first internal data stream;
Simultaneously providing the internal signal to a digitizer
subsystem and an audio recording subsystem; digitizing the
internal signal at predetermined intervals to provide a time
domain snapshot; transforming the time domain snapshot
with a FFT to provide a frequency spectrum; and comparing
the frequency spectrum to a threshold to identify keyed sig-
nals; in response to at least one identified keyed signal, deter-
mining the frequency of the signal and the bearing of the
signal about simultaneously, and for a selected identified
signal, engaging the audio subsystem to demodulate the inter-
nal signal at the determined frequency and record the selected
identified signal, the recording of the signal being and the
determination of bearing being about contemporaneously;
and outputting the identified signal frequency, bearing and
selected signal recording.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a high level overview of a simultaneous
radio detection and bearing system in accordance with at least
one embodiment;

20

25

30

35

40

45

50

55

60

65

4

FIG. 2 is a perspective view of a simultaneous radio detec-
tion and bearing system in accordance with at least one
embodiment;

FIG. 3 is a general block diagram of the components pro-
viding the simultaneous radio detection and bearing system in
accordance with at least one embodiment;

FIG. 4 is a refined block diagram of the components pro-
viding the simultaneous radio detection and bearing system in
accordance with at least one embodiment;

FIG. 5 is a flow diagram of a method for radio signal
detection and bearing determination in accordance with at
least one embodiment;

FIG. 6 is ablock diagram of'the processor actions in accor-
dance with at least one embodiment;

FIG. 7 illustrates an general overview of phase interferom-
etry bearing determination in accordance with at least on
embodiment;

FIG. 8 illustrates an advanced overview of phase interfer-
ometry bearing determination in accordance with at least on
embodiment;

FIG. 9 is an illustration of multiple simultaneous radio
detection and bearing systems used cooperatively to deter-
mine position; and

FIG. 10 1is ablock diagram of a computer system providing
a processor in accordance with at least one embodiment.

DETAILED DESCRIPTION

Before proceeding with the detailed description, it is to be
appreciated that the present teaching is by way of example
only, not by limitation. The concepts herein are not limited to
use or application with a specific method of simultaneous
radio detection and bearing determination. Thus, although the
instrumentalities described herein are for the convenience of
explanation, shown and described with respect to exemplary
embodiments, it will be appreciated that the principles herein
may be applied equally in other types of methods involving
the detection of radio signal(s) and determination of
bearing(s).

FIG. 1 illustrates an exemplary simultaneous radio detec-
tion and bearing system (“SRDBS”) 100. As illustrated the
SRDBS 100 is deployed in an area and without the require-
ment of an established infrastructure, such as for example, but
not limited to a foundation, power grid, support staff, etc. . . .
In at least one embodiment, SRDBS 100 is operable at low
power and as such may be remotely operated by an indepen-
dent and sustainable power source, such as but not limited to
solar energy, wind energy, fuel cell and combinations thereof.

In at least one embodiment the sustainable power source is
a solar array 102. In at least one alternative embodiment the
sustainable power source is wind turbine 104. Moreover,
SRDBS 100 is operable in locations removed from traditional
power sources such as power grids, and/or may be powered in
such a manner so as to not be detectible as a consuming
appliance connected to a power grid.

As shown, SRDBS 100 is operable to detect multiple dif-
ferent radio signals, indicated by dotted lines 106, 108 and
110 concurrently emanating from radio R1 (112), radio R2
(114) and radio Rn (116) and for each detected radio signal, to
simultaneously determine the frequency of the signal and the
bearing of the radio signal. Based on a system of prioritiza-
tion, such as for example signal strength and/or priority fre-
quency, SRDBS 100 will also record as many detected signals
as possible.

Indeed as shown, radio 112 is physically in a very different
location from radio 114. Additional radios, e.g. radio 116,
may be in yet different physical locations, close to or even
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co-located with radio 112 or radio 114. Further still, radio 112
may well be a UHF radio whereas radio 114 is a VHF radio.
Regardless, SRDBS is operable to simultaneously detect all
transmissions from radios R1~Rn (112,114, 116). Moreover,
it is important to understand that it is not merely the simulta-
neous detection of the signals that is advantageously permit-
ted by SRDBS 100, but also the simultaneous determination
of bearing and recording for each selected detected signal.

In addition to the detection of radio signals, SRDBS 100
also determines bearing to each signal, e.g. bearings 118, 120
and 122 relative to at least one known reference axis 124 of
SRDBS 100. Advantageously, the determination of bearing
occurs contemporaneously with the identification of the
detected signals. In addition, for each detected radio signal,
SRDBS 100 will capture and record the detected signal.

As used herein, the terms “contemporaneously” and
“simultaneously” are understood and appreciated to be
actions or activities that occur in real time at about the same
instant with respect to a human perspective. Moreover, it is
understood and appreciated that differences in transmission
line length, processor operation sequencing and or other fac-
tors may introduce small differences in temporal occurrence
such that the events are more property described as “near real
time.” Accordingly, contemporaneously and simultaneously
are understood and appreciated to encompass events that are
both real time as well as near real time.

To clarify some general terms, as used herein, signals are
understood and appreciated to be transmissions within a spec-
trum. A spectrum is understood as a range of frequencies. A
channel is the end-to-end configuration of an antenna to digi-
tizer or audio subsystem provided to receive signals within a
spectrum.

Shown within the dotted section 150 is a conceptual block
diagram of SRDBS 100 in accordance with at least one
embodiment. As shown, SRDBS 100 is comprised generally
of'aRF conditioning subsystem 152, a multi-channel digitizer
subsystem 154, an audio recording subsystem 156 and a
processor 158. More specifically, RF signals are received by
the RF conditioning subsystem 152 and provided simulta-
neously to the multi-channel digitizer subsystem 154 and the
audio recording subsystem 156, each in respective commu-
nication and control with the processor 158. Though each
component has been illustrated for simplicity as a single unit,
it is understood and appreciated that each subsystem may
well include multiple internal systems/subsystems. Further,
in varying embodiments the multi-channel digitizer sub-
system 154 may include a processor as well.

As discussed below, in at least one embodiment the pro-
cessor 158 is provided in the form of a general computer such
as a laptop. In at least one embodiment, by the execution of
computer program instructions directing the operation of the
processor, SRDBS 100 simultaneously detects one or more
radio signals, and for each detected radio signal determines
the bearing and captures an audio recording of the detected
signal.

In at least one embodiment, each detected signal, 106, 108
110, its respective bearing, 118, 120, 122, and recording is
provided to a user who is present with SRDBS 100. In at least
one other embodiment, each detected signal, 106, 108 110, its
respective bearing, 118, 120, 122, and recording is transmit-
ted to a user at an operation base 126. In varying alternative
embodiments, SRDBS 100 may also warehouse the informa-
tion locally or only locally warehouse the information for
later retrieval, and therefore remain substantially stealth in
operation.

FIG. 2 is an enlarged perspective view of SRDBS 100. As
shown, SRDBS 100 has a plurality of arrays of Frequency
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Range signal receiving channels. More specifically, as
shown, in at least one embodiment SRDBS 100 has two sets
of antenna arrays: First Frequency Range array 200 are the
outer four antennas, A, A, A, and A; and Second Frequency
Range array 202 are the inner four antennas a,, a,, a, and a;.
The antenna arrays are arranged as concentric squares, and as
shown for at least one embodiment, the inner arrangement of
Second Frequency Range array 202 is forty five degrees off
rotation from the outer arrangement of First Frequency Range
array 200. With respect to the above definition of “channel” it
is therefore clear that SRDBS 100 has a plurality of First
Frequency Range and Second Frequency Range channels,
and more specifically for the embodiment shown in FIG. 2,
four First Frequency Range and four Second Frequency
Range channels. As is further discussed below, the configu-
ration as an array permits the detection of phase.

In at least one embodiment, the First Frequency Range is
the VHF range and the Second Frequency Range is the UHF
frequency range. In at least one alternative embodiment, the
First Frequency Range is the LF and/or MF range. Further
still in yet another embodiment the Second Frequency Range
is the SHF and/or EHF range. Moreover, in varying embodi-
ments the First Frequency Range and the Second Frequency
Range are different and each is selected from the group con-
sisting of LF, MF, HF, VHF, UHF, SHF, EHF and combina-
tions thereof. Still further, although SRDV'S 100 is shown and
described with respect to figures as having two sets of arrays,
in varying alternative embodiments SRDBS 100 may have at
least one additional array of Third Frequency Range signal
receiving channels.

For ease of illustration and discussion, the examples herein
described and depicted relate to detection of UHF and VHF
signals as may be commonly provided by hand held radios,
however it is understood and appreciated that the descrip-
tions, system and methodologies are equally applicable to
embodiments of SRDBS 100 configured for detection of
other frequency ranges and a plurality of different frequency
ranges potentially including but not limited to UHF and VHF.
Moreover, in at least one embodiment the First Frequency
Range is VHF and the Second Frequency Range is UHF.

In at least one embodiment SRDBS 100 is substantially
square, having a side dimension 204 of about twenty inches
(20™), and a height dimension 206 of about five inches (5").
The VHF antennas are about six inches (6") tall and the UHF
antennas are about four inches (4") tall. Moreover, RDVS 100
is relatively small, as compared to other devices incorporating
typical VHF antennas of about forty two inches (42"), and
UHF antennas of thirteen inches (13"). Further, in at least on
embodiment, SRDBS 100 incorporates visual camouflage as
suggested by patch 208.

SRDBS 100 is operable to detect a plurality of substan-
tially concurrent radio transmissions, of which transmission
210 from radio 212 is exemplary. Further still, having at least
one pre-established reference axis 124 SRDBS 100 is oper-
able to determine the bearing 214 of each detected transmis-
sion 210 simultaneously with respect to the reference axis.

In at least one embodiment, SRDBS 100 further includes
an optional GPS and electronic compass subsystem so as to
accurately and independently determine the pre-established
SRDBS position and reference axis 124. In varying embodi-
ments, SRDBS 100 may also be deployed upon a vehicle,
such as but not limited to a car, truck, train, boat, or aircraft.
Moreover, SRDBS 100 is generally a portable device requir-
ing little or no area preparation prior to installation, and easily
deployed by one or a few personnel. Indeed, in at least one
embodiment, SRDBS 100 is human portable. As compared to
atraditional ground or ship based installation for radio detec-
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tion, embodiments of SRDBS 100 may be considered as
disposable, having minimal infrastructure and/or production
costs.

FIG. 3 conceptually illustrates the general arrangement
and interconnection of SRDBS 100 components. More spe-
cifically the RF conditioning subsystem 152 has a plurality of
UHF and VHF channels, of which UHF channel 300 and VFH
channel 302 are exemplary. In at least one embodiment, there
are four UHF channels 300 and four VHF channels 302.

The RF conditioning subsystem 152 is operable to com-
bine the UHF and VHF spectrums as a first internal data
stream 304 (Aga,, Aja;,Asa,,Asa;). In varying embodiments
the first internal data 304 may be an analog intermediate
frequency or a digital signal. As such, as used herein the terms
“data stream” are understood and appreciated to apply to
information that is transferred internally, regardless of
whether it is as an analog signal or digital signal or other form
of transmission.

Moreover, in at least one embodiment, each channel of the
RF conditioning subsystem 152 is a digital receiver and filter,
the first internal data stream 304 therefore being a digital
signal. In at least one alternative embodiment, each channel
of the RF conditioning subsystem 152 is an analog receiver
and block down converter, the first internal data stream 304
being an analog intermediate frequency signal.

Each first internal data stream 304 is contemporaneously
provided to the multi-channel digitizer subsystem 154 and the
audio recording subsystem 156. Indeed, as each first internal
data stream 304 is simply divided, in at least one embodiment
the delivery of the first internal data stream 154 to the multi-
channel digitizer subsystem 154 and the audio recording sub-
system 156 is simultaneous.

Indeed, because the same first internal data stream 304 is
provided to the multi-channel digitizer 154 and the audio
recording subsystem 156, the same information used to iden-
tify a transmitted signal is also used to record that transmitted
signal. This is accomplished without the use of an additional
receiver. It is understood and appreciated that due to the
operations performed to detect a signal and determine it’s
frequency, an element of delay does exist between the deter-
mination and engagement of the audio recording subsystem
156. However for practical purposes this delay is so small as
to be insignificant for real world purposes. Moreover in at
least one embodiment, SRDBS 100 is operable to sample the
spectrum with sufficient speed so that detection, frequency
measurement, and command of the audio recording sub-
system 156 to start signal capture all occur within a time
frame of less than about 0.1 second. This is substantially
near-real-time as discussed above and is therefore for at least
one embodiment considered to be a simultaneous action. As
such, for at least one embodiment, the loss of any part of the
transmission is generally accepted to be insignificant to the
interpretation of the recorded signal. In at least one alternative
embodiment, a buffer is employed to delay the signal as
provided to the audio recording subsystem 147 with a signal
appropriately delayed so as to account for the operations for
detection and determination.

The multi-channel digitizer subsystem 154 is a coherent
multi-channel digitizer. In at least one embodiment four digi-
tizers are made coherent by using a common reference sam-
pling clock, and collectively provide coherent multi-channel
digitizer 154. For conservation of space, power and other
resources, in at least one embodiment the coherent multi-
channel digitizer 154 is provided by two coherent dual chan-
nel digitizers, of which coherent dual channel digitizer 306 is
exemplary. Moreover, each of the digitizers 306 is connected
to a single reference oscillator so as to yield coherent output
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data streams. Each of the four internal data streams 304 is
coupled to one of the four digitizers, e.g., two internal data
streams 304 to each dual channel digitizer 306.

The multi-channel digitizer subsystem 154 is operable to
receive the first internal data stream 304 from the RF condi-
tioning subsystem 152 and generate a time domain snapshot
of the first internal data stream 304. The time domain snap-
shot is provided to the processor 158. Advantageously, in
providing the time domain snapshot, the phase of each chan-
nel is retained from the first internal data stream 304 by the
coherency of the dual channel digitizers 306. More specifi-
cally, as is further set forth below, because the down convert-
ers of the UHF channels 300 and VHF channels 302 use a
common clock, the relative phase is preserved between chan-
nels at each frequency output of the Fourier Transform per-
formed to transform the time domain snapshots into a fre-
quency spectrum.

The processor 158 is operable to transform the time
domain snapshot provided by the multi-channel digitizer sub-
system 154 into a frequency spectrum. In at least one embodi-
ment this transformation is performed by applying a Fast
Fourier Transform (FFT) to the time domain snapshot. In at
least one embodiment the FFT is provided as a fast compu-
tation of the Discrete Fourier Transform (DFT) implemented
by the processor, or general computer providing the processer
as discussed below. In at least one alternative embodiment the
FFT is provided by a hardware Digital Signal Processor
(DSP) specifically optimized for the SRDBS 100. More spe-
cifically, in at least one embodiment the DSP is incorporated
as part of the multi-channel digitizer subsystem 154, such that
the muti-channel digitizer subsystem 154 receives the first
internal data stream 304 from the RF conditioning subsystem
152, generates a time domain snapshot and transforms the
snapshot into a frequency spectrum.

It is understood and appreciated that signal transmissions
may take a variety of forms, such as for example voice trans-
mission via push to talk radios, pulse transmissions and burst
transmissions. Whereas a voice transmission is generally of a
relatively long duration—tens of seconds or more, pulse and
burst are characterized by short durations, pulse and burst
transmissions being generally any transmission that com-
bines a very high data signaling rate with a very short trans-
mission time.

In at least one embodiment where SRDBS 100 is to be
deployed for the detection of hand radios, the use of a sample
rate that is faster than the statistical key time (e.g. the talk
time) alleviates the need for some embodiments of SRDBS
100 to utilize buffers so as to process all of the data provided
by the first internal data stream 304. For at least one such
embodiment, a sample of about a tenth of a millisecond per
time domain snapshot has been found sufficient to identify
hand radio signals and cue the audio recording subsystem
156. Partial sampling also advantageously permits lower
power consumption by the processor or DSP as well as reduc-
ing cooling requirements.

In alternative embodiments, such as where pulse transmis-
sions, burst transmissions, and/or other short duration trans-
missions are desired targets for detection, various embodi-
ments of SRDBS 100 employ ping pong buffers, e.g. double
buffers. While one buffer is being processed, the other buffer
is being loaded—switching between the two permits all data
to be processed without loss or data pileup. In general, the use
of ping pong buffers increases the system complexity of
SRBDS 100 and power consumption as more data processing
and manipulation is being performed. As such, unless the end
use so requires, embodiments of SRBDS 100 may be simpli-
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fied by using a partial sampling of each time domain snapshot
as described with respect to hand radio transmissions.

Asis further discussed below a threshold, such as an ampli-
tude threshold, is applied to the frequency spectrum such that
signals that breach the threshold are taken as identified signal
transmissions. For each identified signal, the frequency is
determined, the bearing is calculated and, for at least a subset
of'the detected signals, the frequency of a selected number of
the detected signals is provided to the audio recording sub-
system 156.

In at least one embodiment, the audio recording subsystem
156 includes a plurality of FM radios, of which radio 308 is
exemplary. Each radio 308 has a local oscillator 310, FM
demodulator 312 and an audio recorder 314. Although there is
a one-to-one relationship between each RF conditioning sub-
system 154, each first internal data stream 304 and each
digitizer, SRDBS 100 provides a plurality of radios 308.
Moreover, as discussed above there are four channels, oper-
able to detect N concurrent signals simultaneously.

To effectively record each and every of the N detected
signals, SRDBS 100 would ideally provide N radios 308.
However, in at least one embodiment SRDBS 100 provides
less than N possible radios 308, e.g. SRDBS 100 provides M
radios 308 where M is less than a maximum N. Clearly, in
many situations M radios will be sufficient as the detected
number of signals N may well be less than M. Where N is
indeed greater than M, a prioritization scheme is employed to
select detected signals for recording.

Of the detected signals, a selected number are recorded.
Initially the number of simultaneous recordings is at least that
of the number of radios 308 provided. When the number of
detected signals is greater than the number of radios 308
provided, at least one selection process is applied, such as for
example the selection of detected signals having the greatest
transmission power, correlation to a priory frequency and/or
combinations thereof as well as other methodologies.

When a frequency is provided by the processor 158 to an
FM radio 308, the local oscillator 308 tunes to the specified
frequency and the first internal data stream 304 is demodu-
lated to the detected signal. As shown, in at least one embodi-
ment the interconnections between the multi-channel digi-
tizer 154, the processor 158 and the audio recording
subsystem 156 is accomplished with USB interface protocols
316.

As shown and described, in at least one embodiment there
are at least four internal data streams 304, one from each set
of channels. In at least one embodiment, a single channel is
selected and hardwired to the audio recording subsystem 156.
Such an embodiment simplifies design and fabrication. An
appropriate number of splitters and/or amplifiers are utilized
to distribute the single hardwired channel to each of the radios
provided 308.

In at least one alternative embodiment, the plurality of
internal data streams 304 are combined so as to provide fault
tolerance and improve signal to noise ratios. Moreover, in at
least one embodiment an optimally weighted sum of all four
channels is employed and provided to the audio recording
subsystem 156.

As the detection process as performed by SRDBS 100 is a
continuously repeating process, in at least one embodiment
the repeating cycles are used to cue when a recording should
end. More specifically if a signal is not detected in a consecu-
tive number of snapshots, the audio recording subsystem 156
will be disengaged for that previously identified signal. Spe-
cifically, in at least one embodiment the number of consecu-
tive snapshots with an absent signal to trigger the end of a
recording is three (3).
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Similarly, in at least one embodiment a recording is cued to
end if the signal has continued beyond a user defined dura-
tion. Moreover, as indicated above various embodiments of
SRDBS 100 may have a varying number M of radios 308,
however it is understood and appreciated that the number of
detected signals N may in some cases be greater than the
number of available radios M. Various different prioritization
schemes may be employed for different configurations, such
as, but not limited to: predetermined frequencies of priority,
signal power, bearing, and other factors as may be desired by
an end user of SRDBS 100.

As the audio recording subsystem 156 receives the same
fir